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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent noises and 
jaggies which are developed when obtaining a sharp 
image. 

SOLUTION: In an image processor, a route to extract 
middle to high range brightness component YH in parallel 
with a route to produce a low range brightness signal YL 
is provided, the component YH is added to the signal YL 
by an adder 8, so that the component YH is 
compensated. Therefore, the noises and jaggies 
developed when obtaining a sharp image can be 
prevented while an image with a resolution, which is 
higher than as usual, is obtained. 
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ftQa*tf"5. 

[0057] C ©WfiSic J; <0 . »^*?afiX^«tB 

[0 05 8] 36tC, ft?* b < ti . *^©iii^4!ia*l 
B«c*»i>r. ^2fflP4*©^6©RGBiii^«^tcS^ 
(,>T£EX3ft/cfeM{i*tfc:$*n6. 
W©^-f^^*^€.^f : ^T>7 y >^a^ 
®* 3 ^f r ^T>7^;b^y>^Mffi^ 

[0 05 9] C©fl}Jj£iC<fc«3, M^.«CC D^i'©»^ 
[0060] 

[%i«©IU6©P!S] «T> tttW<DmMBm!,cn>-c 
[ 0 0 6 1 ] m 1 tt#fS93©— Slifeff^cteWSili&ftii 

cDxyr-i2>-y-3 i. ^lRGBiira^ig 
a^^aaifflRGBtjiM^s) 4i, *is^8ws^«i 

»S1 0*$J;O'ftn«LSl 1 i*IA-CI,>4. cn^©^ 

1 r g b Mw^a4 . ^iifi^sa/jS^fflHifflffa^s* 
©5 *jcfco'4>i^Jis»a^«itt^6 ici: 0 4ii«^»a 

[oo6 2]*?o-^7^^2«, -y->xy>^ 



(7) 

11 

mm®. fscDi/2 u±<Dnimm&ftz*} -j y *> 
©-c*s„ 

[0 06 3] IfiCCDxiJTtVlfStt, «&©^# 

;U£B. Bay e r I2^J (HI 4) iftoTO*. ft 
*>\ CCDxi;T*>^3frP>f!^lfi3ftfcRGBiIi& 
^-Mi, 8£#£ffij$i?i*.2>CD S (Correlated Doubl 
e Sampling) @S8. V -f >fHSMS ; &tf 5 A GC (Auto 
matic Gain Control) ISPS. $ ht,CftBti&WVi%.i£ 1 0 10 
e > h©A/D^nisg ) &^-ur > ^S^UHfli^-* 
i L-T&@©Sfl 1 RGBiffl#S4fc<i;|[2 RGBfiRSI 
(ffiJDf«fiffi^i)SSc>*fellfi^)SfflRGBfflra 

[0064] S&l RGBl*lffl3M84B> #7-:7 -/ 
©R. G. B©^^S5ortifti^fe©e^^-«:-^c^r 

k<DX$>&. fi|J%> B. R)&5KC*tL--CB. 5$ (2) — 

Y= 0 .3 0 R+ 0 .5 9G+ 0 . 1 

4ii«ii5)ifs^»ffi#©6«. tpmwm&f&fmtomm 

YCC, 02 (a) *5<£tf02 (b) ©YHJfflttiffl? -< 

t£fMB&BtGl*. 02 (a) ©6iB*x6iii«©YH 
ffittlffl^ l#>6©ttJ*£. 02 (b)©4i®5&x 
4 iSS© Y Httfflffl 7 -* ;U £ 2 6©tH* i ©MBl^ <h 

ur^^iWS^YH^m^-r^*)©^*^., yhm 
mmy-t^fi, 2fc*jwsxw^rs]©?il#. yB«i 30 

[0 06 8] ftfc. 02 (a) (DYHmmmy J >\>% 1 
©#SB. ^«4Wtiaw«7^W 

(6](C*fUTSm. yit. (8 X8, 10 

xi 0ft£"C6J:(,>) . 3 jBfrJB (x. y©!8# 
m— ) A ! itl/i>*, mtfx#isj£3gigu;fci>©-e* 
ftB". 6IS (x©&#y©£U:«5 "CfcJ:<. y 

*lSl*«HOfcl>©-C*n«. ISA (y©iSi#x©£U: 
*)t>&i<>) Xh£<. 3£icB> &m<D%mz? ■<*$ 40 

gfc, 02 (b ) ©YHfflHjffl? ^ JW£2©*5fSB, O 
-vC* 7 -f.il/* (IE©Gfgfc©«&) . -XIC. x. yft. <B 
JW-^X (fcAfL/. 02 (a) (DYHmmm? 1 
©■9--rXJJ(T) . SMC, jETj^SSIA^ Hfi-S> 

*fss©*gjfj-c4>j:< . s^ftB. &m<Dmm*y J** 

©x^fSj*> itfy^frKttOTMfftr&S c i-c&S. 
^©ft»*4*Hfcr a * c <fc{t <£ "3 . 7 -< ;u * -j > 
s©#j*££j-k:?- sctms©?. lMl€J&9t«: 

¥RW5 50 
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K#tLTB, (5) XmZkiZ,*? iTl'mx-ft')*. 
9«cl/tC»3. SlRGBWfl8©RGB»«l7 
■<;1<£B> 7 YJV-^1f-(X^3®Sx3iBj#fe(±<D$^ 

[0 06 5] C©7 a )l 2 CD? &5t5i', 
^raWS^A^ft < ft «5 . -e©l&»£«iai UC < < 
ft Z> „ 1 E®3gx l p^o "7 ./ ;U * -Ctt*IH*J»*«T * ft 
(.>. £/c. 2iSx2IS©2*7c7^;l/»?:ffll>fc)i 

jfi8cffi[HJ& (Nearest neighbor interpolation) tc{& 
6ftWnBft6ftt>„ C©ffiR8ffi£ffll,>£<h. 

rfflra^*ffl^/c4>©icJ:t^r4'fls^«a^*Wci:*5 

n-S. Ufc^ot, 3iS^x3iii^©2^5r7 JW*#s 

[0066] tpmmm B&&ftmmmm&£.&i&m 5 b. 

911 RGBMfffl^S4K:rt#6nfcmi RGBIMf 

tib©s (6) icx^mmm&f&^maim 
m&m^ Y^es-r * <t 3 tcft rt, 

[0 067] 
B (6) 
[0 06 9] C©J:5{t. YHfflWffl7^;l/^^2tt© 

^^Bf-rsci^-c*^)©^^ /a- F{tL^-r<ft 

^„ 03K02©YHWtbffl7 1, 2fcJ;c>*-en 

?.©^Hi^©il^!RFtt=S:^Lrt,»S„ a3Kbl>t, 

i «YHidii7 i>\s%2<DmmmteX'»><o. v^-? 

jtt. ^^hi^^i i©MW^^6ftS4ii«^*l 

ffifiS^YH©jg«^i4-e*So ft*j. ccra. yh 

tHffl7 -< ;u^* 1 ft©? rl«fS-rs c t fc-es 
S„ -e©7^;u^f©^tt, 02 2 (c^-r il^rabS. 
c ©*l^ic(ift««^*5lt^-r 

[0 070] m^S7 5*. cf»ie^iHafiK^fflm^6 -c 
ftfflU/c*i«««iJS)iS^YH(C*fL,-C. ISfip^^*S 
y^>a©»ffiE-Cfflf»e«Jftffl«%tf5fe©-C*5„ 

[0 07 1 ] B. f^-T -SfilDiiWSfl^i^^ 

©1 5*>6©&j|gifsm-*fYLcc. Bffs©^*©y-(> 

a AS^W t>t\tc#mmM&f&ft a YH *fln» ^TiWlKff 

(YL+aYH) ^^K-rS^©^*^. 
[ 0 0 7 2 ] i|>* • i«^(»JS^^»W^IS9 (*. flH»g 
8frt><DMfg.im (YL+aYH) (CjPflt, 04©1S 
^IKSfS^ a KZZWCtpM ■ mtm&f8i&E NH 
fcfflm-f ■S^tcfto-ri,**., ft**, 04CCm-T^ 

[0 07 3] $kW& 1 0 B. (PUS • iS^»S^^«lHl# 
S9*^©fl^ -]«J|SiJ?K^ENH{C)IPtL-r. 161®^ 

s. 



(8) 
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[ o o 7 4 ] mnm 1 1 «. nanmfrbom&m^ 

(YL+aYH) «C> 1 0 -Ciagp^O^V >(3 

LTSSfgft^ (YL+aYH+,8 ENH) Zttitt Z>b<D 

[0075] jfc, i «. lecc dx y 

T4z>1f3fcgi££ft/cl&2RGBffiRfl*©l 2 4> * 

FA5>^|K^ai 3 t» #>vffljE3M2 1 4 
i, ffi^iWSm^RS*© 15i, fe£ff-5|£jj£*Jg 1 
6 4, ji'f < T>7 ^ JU3» 1 7 10 
[0076]f2RGBW^12«, -£©ffllflBMa 
**. 05 (a) fcj;£>*05 (b) tCw-SWa? 4 >1>*tc 

Bj$#tf£TMIofc*2RGBBfltft#*S£jf£3*l-C<.> 
&„ *fc. R, B(i£#ic05 (a) OR. B*Hffl7^iU 
GJ&JKC05 (b) OG«S7^^«ffl 

^snti,^. 20 

[0 07 7 ] Wittf R«»0|f IB%?f 5W«:tt. 0 1 4 
(C^TB a y e r B2?UK:*&Rfi£5>©<2»£. 05 (a ) 
OR, Bffiffl? -/^^tCA^J-rSi^JC. BJft&4Gj£ 
^©ftifC0 4A*-rSCiCC«tp. 05 (a>©R, B 
tiW7^;U**>€)©Ui*«. »nB3*ifcl««0Rja»iii 
05 (a)©R, Bfflia^ x# 

fiii y#i9i©a*fla«*Hi;-c* sor. aswnvtcu 

W«&t>#. 05 <b)<DGttn7-"l/*rt*. x^fSj 

4 y j^(Dff&flHRA*Btt *©-C. x ^©jJtHttft 

(c, y#ft©&|?ttf£KL£eW-*i#& y 30 

^ri&ICD?H**^tc-r -5 C 4 3 ft -S J: 5 ttift£tc 
«. 05 (b) ©GtiM^ ^;U^(c*^x^[fij4y*raI 
©*#«»*BlM.*itfJ:i». *fc. 05 (a) fccfctf 

05 (b) cD7^;vii©^S<bi/tB, &T\ nws** 

Cr = 0.70R-0.59G-0. 
Cb = -0 .3 OR-0 .5 9G+0 
jt?4T>7 4)12 1 7 «, ±IB3£ (7) T^fiSStift: 

&Mmmc# l r y ^ x* l r a^-r -s «t -5 «c & o 
rt>s. t>7 i 7 ©if -rxcc-oortj, 
ccD©R(cj;-Qr9i*^ns„ ip^, y-rx©^tic 40 

C D tC I* 5 MM x 5 Si*© J f 4 T > 7 -r ;U £ 5: fflt, >, 
y ^ X©ii>&l,> C C D CC« 3 MM x 3 iffl3l©^ 7* 4 T > 

[0 08 4] CCX\ *mM<Di%m<,cr>\<>xmMicm.w 

[0 08 5] wao/cJr^cc, 02 l(C*Jt=.r. l&i&W 

77 c) -c^timc ?>zfv>t?m&$Lf s/2 

JcOfci«^^^^t>-i^{C®|S0T?>C4^> : i"^-- 50 
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*7-y;U* (iE©^©*) . x. yft. fil&tM 

X< 5F,(C, S^©^SS!«7-y;U^©x^[fij*5j:0'y^ 

(6i(c*]br^*fM-c*sc4-c*.5. &ii©&ifr#s:>itfffcr 
-t#-es*©T, ili&£.&^tel?^T&c4#!r££o 

[0 07 8] ^2RGBfflfa^l31 2Kfet>t. 

05{c^-r^tf-/x©-7 ^;u^*^ffl-r^©(*> 

S¥S«# Y L (C #iSS«»ffi Y H *MZ- z>im%i 8 
S. BP*3. ^i«l|S»S^fflUl#l36©YHfflmffl^ 4 

jizimicft^ftj: 5 ccfstw x-cuvt turn*-?, 
m 1 r g b ms&m 4 -cm t> -s wing 7 ^ ju ^ t*^-y- 
x-c*s. L/c^^-c. tttasnfccji^iJfKfiS^YH 

©ili^-^fJS-iii*©^^*^, Z<DtL&. S2RG 
BtiW3M8 1 2 rffl^ *filW^ 4 )VZ A xt T 

[0 07 9] \->^l;Xi8m&®L\ 3». Ei^© 

fe^l^iEL<-rS/£:*CC, ttiasn/cR. G, B^ 

^r3-3fc©-e&£„ 

[0080] **>vffliE#s 1 4 iB^^a^-rs^ 

^ ^ X U ^ X y > ^ ©^14 <t — SfcS i±£ fc*©MS* 

Hff-r^.fe©r*So 

[0 08 1 ] fS^Jfafl-^^^S 1 5 tt. tf>^miE 
mc±Mtt < 6 ) «fc D ffi KWlSfll Y L S:£/i!tT S «fc 

[0082] &mmn*£f&^®. 1 6 w. i3is-?msmc 

TiS©^ ( 7 ) tc <fc 0 fe^m^C r . C b ^^fiS^S «fc 

[0 08 3] 
1 B 

8 9 B (7 ) 

Sr^GfcMHT- h^tc. C©/cSb. *Mr«12 1© 
U fflWWlCtii<|t©cl3igDWffi^5><!:i«ll!cffaj!K^4*ftB 

»i*i-fe' a jc £r ^ J: ^ JtfiS^r * 3 „ 

[0 08 6] CCTB, mWZffimt-rZtceblc. 2'X 
tcV 4 l ,XftV 4 Jl*Z&-o-Cim.T2>. 

±£Ztpffitim8Ll$fi->S:t&tiiV* Z>7 4 ;U5»«06 ©7 4 
)V% (A) -C*>* 0 06iC^T^-tf ^X©7 4 )VZ 

(A) ©fe^K^t«. «T©^ (8) iCfnZtimZ. 

aa-r^tjSB. men? 4)if (a) ©.t^^^-y- 

-/X©7 ^ ©*-i:^iiijS<i:iii^©*ra«:ffi5Et-4C 
4r*<9, -7^U£a;fj©{ag6H5&4®^©tjJF^c?f 



(9) 
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e&«. 02 10^7 eic^ztxtcmmms&^nztc 

ftfc, i6©7^l-$ (A) ©«^F*3©ifc* 
H (z) =-Z-* ' + Z- ' + Z 
= 2 c o s ( 0 .5 co) 
tctii L. z = e 1 "=cosco+jsinco 

oWUWHSflt^aHR? -*;U5f<tit$5f SfcA. 11 1 7© 
2X%2XMfty 4^* (B) * 1^tc7 -i JlZlcmZ 

06©7 -< )l$ (B) <t&0. 01 7©2#5«10 
H (z) =-Z"* + 2 Z°-Z* 
= 2 - 2 c o s ( co ) 
H (z) = -Z-' + 2 Z"-Z J 
= 2- 2cos (2co) 

s ( 8 ) . 5$ ( 9 ) *j «fc^ do) <D&mm&ziEm 

(A) , (B) . (C) iCttfcZHXiinkLX^Z. if 
77 (a) KTn-raS (8) ©J3i£&#14«#ja&$!c<)755 
o. 6 7c©^Jg*i^ftAffl (e-*) ttifur, ftjg 
^<art*7r©^T^I*Hzp{c&&„ c<Dtctb. 20 
J: £ ffflttf oJ#8 £ a 5 . 

1 0 0 8 9 ] &tc, ft®&&a>&K(Dmx'&mmm<Dm 
(mm) &-&ntcrj:z > £im.yjx<D7jjiti-et l x > mm 

EWtCttttlr*. WU3H6©:? •/ (A) , (D) , 

(e> ©«igaMftt*ia8tc^-r4. i^imx©? 

H (z) =Z- , S -5Z- , S + 4Z- 
= 8cos ( 0 .5 co) -1 
+ 2cos (2.5o) 

mat uictemm®. ( 8 ) <Dmm.wm®i (? <»*a) 30 

£09©y57 (A) iCrfkb. JE.mtbtc&,m%%L < 1 

1 ) ommmi®. (7^^f> *09©^77 (f) 
t^iri,^. (A) ©ffiifi© f— i'fisjjftjg 

i&$tcoA*0. 67r(C*9. (F) ©JM*I©t'-^ 

ttM«ftJMSmco*5 0. 6 8 ZtihUPHcn 

n©? a )i$i>tpiftm&m5Hc£Zffim<Dtc!sbic&m 

ticitt-c*^, i8ifi©ft^fil©ft^*5:co*iJ;<3 

^i>^7 (f) KttfaMmwaLimr&y 4** 
#3*tA». ^3t<o, ftw<mo>WK<j>tz?>x-mmtt 40 

•fe'a-cab^ctKct-D-c, f s/2JW±©J3&$y£#fc 
«fc£^-YX£}lp2.. g/t, ®}i©^cfii=Sr^/2i7E© 

«SSS^^©>i«* T -S C <t *s pJtg i % ^ * 6 "C * * „ 
[009 2 ] Sfc. f||^1f-rX©-7^;l/^©«|ffl{*CC 
DSifg©7c{ig-C& < , 7C©il^«tiB^<!:©ffi©^± 

2#7C&Cl2?"J3tt/c'7 JU£-t?W:01 0©«fc5K:ft-S. 
BP^, ii o«c^-r@En«7t:©iS^fiig-c*0, 01 0 



[0 08 7] 

s _ z i.s 

- 2 c o s ( 1 .5 co) (8) 
*7t2'X$kft7 -t (a) £ 1 ^tc7 

si. 06©7^;^ (o <tft*„ 06©7.*-'i'# 
(b) (D&mmmziK <9> tt^sn. i6©7^^ 
(O ©fiiiBa&iJ:*: do) K^ns. 

[0 088] 

(9) 
(1 0) 

★ (D) , (E) ©«4Ii*ftS^co*Sa©^-C-fe*P 
"C«&1> Vtcifi->X. Gs^tfr 4 XV>V a )\> 

[0 09 0] COfc*, ^-YX-?3y + ^-?r?£|l3-ti-r. 

<fc9ita^»&ffi{rrsK:w:. 1607^1/$ (a) 

£„ 06©7^JU^ (F) (A) tcmXMft 

tt. JitT©S (11) 
[0 09 1 ] 



0 5 + 4 Z* 

0 c o s ( 1 



S -5Z' 
5<o) 



+ Z J 



[0 093] CCt, 



(11) 

^^©Sj^S^gCUrfP?:^ 

ws.?ztc#>; 1 ^7c©Jt^©iKsm^(ciis-ri,«is©^ 

x y 7t >-y- 3 *»j5©W**>6JlPlHi8 K J: -oTWKff 
^(YL + aYH) «:f#SS-C©— a©^SicaeOT 

#tj?-r£o ft*. 0 1 ©43ftJD{SfS^^«miffl»s^fiS 

#S5. *<7-Y h^>XiliSg#!gl 3, ^/>vffliE^ 

m 1 4:*5&vmmm.m^ t m.^wt. 1 5 k «t ss^sw 

^^-^©ia^^fljccs^^^fti^-c. CCT 

ti-e-©itt3U£wr&<, 

[0 09 4] »lRGBffiW^S4(Cj:f3 > B, RfiR^ 
K»ITB. ^ (2) (4) -Cm^^-CJ-T 

[0 09 5] *iS«)l»S^^ftW*S6{cJ:f), 02© 

YHfl&mffl^ 4 )\,z*m^x^mm.fc j ftv\\* i fa\& 
^(DmMLtttpnmmsj&ftYMit'ji'axB 
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y h ©a^Koi, >r it^m i © £ t 

[0 09 6] W^JWSfiS^YHOMft^ilKl-ot,^ 
S2(D*S5^SSfi£^«)ltiffl2^7C7 (YHjfitfi 
ffi-7-f.ii/#l. 2) (c*ti£?-£ ;l/£{*H6© 
7 (F) Km3*iT*>9. *©£>§»&«:£ ( 1 

i ) icmztix^z. * 

H(jffl) =Z- ,S + 3Z-' S + 3Z' 
YHt!iiffl7 ^ JlZiDiS. (11) ©/aig8M§14tt> 0 1 
HC^7 7 (J ) IS2RGBffira^lSl 2iC 10 

<t^RGBfflffl«^ta (12) ©JS&$H$tttt. 

hi i icy?? ( i ) xm^ux^z dEMMtom 
m . ®am-^ (yl+yh) <ommm.mmtmm<Dif 

77 (H) -c*ori^„ Hi l ^h^lSmm&f&^Y 

[0 099] 4«S»ffi^*$J;C>'i«^ffffifiK^cD?i«« 
mi7<D2-0(D7 -4 llZZ&iXffiBhtfiiciTS. ttM<D 
fcto. H2©YHrtHlffl:7 ^U*:feJ:J>*H 1 7©2-3© 
2 ^SS5>7 ^ ;U *K*f UT. -e© 1 ^TC^SCcDeaK^ 

(11). (9). ( 1 0) OJS^^tt^Hl 2KP 20 
HI 2(C*it,^-C > ^7 (J ) (*5£ ( 1 

i ) ictfkztitc? j )i>zf <d fflm.$m&> if ? 7 B&m 

1 7© (b) (Ditti^iS«SS;^WW7-f^f . ^770(1 

hi 7© (a) ©^iwa^ttm^ 4>i<z<Dmwm%f 

*^o-^7^JU*2©»» (H2 
0) HI 2©^77 (b) fcj:^77 

(c) ©JH?£ifc#tt£*iJfflL-rH 1 1<D?5 7 (H) tc 

mux tpwmRf&ft t m®wmf&ft*ffi&.-r sci« 

r-*-5H2 00^7 (c ) icfE&tc— ®.$*t&CtiX 30 

1. m*i<i;t»V>a. ENHy-/>i8£ilfiB-r SCi 
KJ:orf77 (c) (c^oia-W&c 

[oioo] eme j: o . xmmimic m»9& 

JI^Xf-MC S2RGB»S1 2 =SrW-T-5fi«» 
SMI-*tYL£)£;l>- h i^5>JiC. $1RGB»S4 

&yh«ji/- i-^iaw. m»m8<,crtpmimm#.ft 

ttfx-ttZboix&z. 

[0101] ftfe|»±©fc*{c, 6HI^8P-^7 
-/ JHf»tt*l#o|flBA!Birf^6ntel(r2 RGBBWfcm 

itcy7 ! ^7>7^^4wt^?. 
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* [0 09 7] IS2RGBffira#l21 2©RGBffl 

RH? -y;P3?Cco^t«. H5©2^7c-7 -r ;u^ccfa^-r 
■S 1 #7C7 ^^iLTB, H6©7 j)l>* (G) tCm 

3*it*»d. -e©eiiBai!{«. «t©* (12) <c*3 

[0098] 



S + Z 1S (12) 

ft # y l tctpisammfSftYH zmz. &fln»2§8 -cm* 

w#K6©jfltbfflp -o\,>?\%. mcm^tcx^ic. <pm 
tm&f&ftYH&m-rztcisbic. m&jxvu >i> 

f-CftM^ASCi*'^. f lRGBWttWS 
4(DRGBim«aU|7 4Ajri2. «t»«l«WflSfc#Y H 
fctg&fcfc t > 3 EiS x 3 flHJR©3rtfc1f -Y X© 7 JU 
^iTSiitCC. 3l2RGBJffi[lflfi!yi3^1 2©RGB 

[0102] fcfc, *Hjfe^-cB» ccDi';rt> 

•9-(c|2|9:3tx?c*-7-7 ^ ;U^©R, G. B©fefi5F>J£ 
Baye T^ltOXm^Mbtc^, CWCi6f. £© 

[0103] frfc. **»^©iB^II«S(C'3(,»-C 
1f3*>6©RGBiB«7*~£{cg^l>T*£lj&Lfc. a- 

i&mmztutcwmeimnicmux, mmuf^Pism 

[0104] 

«^ (ii->^y>yj«aa»f s/2) j^T©m«^«cia 
c<Dmmrj:wm*m>f&ic&c s >- -/ x-^>> ^^-^eu 

[0105] Sfc, W*ii2«cj;n« 1 iSl>8¥&g©iffl 
X^ + ^- ^rE§lh-r C t S„ 

[0106] $6cc. mourns tcxtitt, nffi&SLc&ifi 
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[0 10 71 S6*c. it*3i4ic«fcn«. -y-ifrzyis 

SC t1fi-C£2>. 

[0 10 8] 3 »*3H5«cJ:htf. x^. y# 
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